[Abstract] Arabidopsis pollen is an excellent system for answering important biological questions about the establishment and maintenance of cellular polarity and polar cell growth, because these processes are amenable to the genetic and genomic approaches that are readily available in Arabidopsis. Given that proteins are the direct executors of a wide variety of cellular processes, it is important to rapidly and efficiently isolate total protein for various protein-based analyses, such as Western blotting, coimmunoprecipitation and mass spectrometry, among others. Here we present a protocol for rapid isolation of total protein from Arabidopsis pollen, which is adapted from our recently published paper .
germination and subsequent tube growth provide the passage for two non-motile sperm cells to effect double fertilization in flowering plants. Pollen is routinely used as a model system to addressing fundamental cell biological questions, such as the establishment and maintenance of cell polarity and polar cell growth, as well as the structure and function of the actin cytoskeleton (Chen et al., 2009; Qu et al., 2015) . Generally, pollen derived from lily and tobacco was widely used due to the large size of the grains, which makes them easy to collect and observe under the microscope. In contrast, Arabidopsis pollen is small and it is relatively difficult to collect a large amount of pollen to isolate a sufficient quantity of protein for downstream analyses such as Western blotting and mass spectrometry. Therefore, development of a protocol to rapidly isolate total protein from Arabidopsis pollen will facilitate related analyses. 
Materials and Reagents

Note: If necessary, you can repeat steps 4 and 5 several times for total removal of the flower
debris, but you should be careful to avoid touching the pollen at the bottom of the tube.
Completely remove the supernatant (Video 2).
Note: Make sure the pollen is still at the bottom of the tube.
Put the tube on ice and thoroughly grind the pollen with a small pestle for 1-3 min (Video 2).
The liquid mixture will turn yellow color if the pollen is homogenized completely. 
Data analysis
SDS-PAGE and Western blot analyses of Arabidopsis pollen total proteins are shown in Figure 2 .
Total proteins isolated from Arabidopsis rosette leaves, in which the small subunit of Rubisco is by far the most abundant component, were used as the control (Figure 2A ). In contrast, the band corresponding to the small subunit of Rubisco is hardly detected in the pollen total proteins ( Figure   2B ). This means that detection of proteins other than the small subunit of Rubisco might be easier 
Notes
Generally, 100 Col-0 flowers will yield about 100 μg total protein from pollen with this method. 
